Solving Health Problems with Natural Magnesium/Mastic Gum Solutions 


One common lie that has become gospel, is the claim that if you eat the right foods, 
you will get plenty of the key minerals, like Ionic Magnesium (Mg2+) in adequate 
quantities. It is well documented that today's foods, drinks, and water are all woefully 
lacking in Mg2+ and other trace minerals. Why are trace minerals and Mg2+ so important? 
Do you ever wonder why you may be sick so often or have low energy in general? 


Hypomagnesemia could be to blame. Hypomagnesemia is defined as low (Mg2+) in 
the blood known as Serum Mg2+. "Eating the right food" is not the be all, end all, toa 
healthy body. Neither is just exercise. Even both may not be enough. Why? Because 
neither one delivers the missing Mg2+ in today's food and water. It’s something that can 
be easy to fix. Here’s some fun facts. Did you know Mgz2+ is involved with over 600 
different enzymatic functions? It’s involved in energy metabolism, protein synthesis, and 
an additional 200 functions where Mg2+ may serve as an activator. Over 800 functions in 
total and counting. This might clue one in to think Mg2+ seems pretty important being it’s 
the second most common intracellular cation. However, did you also know that statistics 
reveal at least 60% of Americans do not consume the recommended daily amount of 
Mg2+[1]. 


Let's first ask ourselves what is Ionic Magnesium (Mg2+)? Mg2+ is element number 
12 on the periodic table. It is essential for nearly all life to exist as we know it today. In 
humans, Mg2+ is needed almost everywhere in our bodies but it is primarily stored in our 
bones, muscles, tissues, and organs. Around 1% is stored in our blood but it can be found 
nearly everywhere on Earth within rocks and in the Earth. In fact, it is the 8th most 
abundant element and makes up roughly 2% of the Earth’s crust. Most Mg2+ does not 
come in its pure form and is often found bonded with other elements [2]. How does Mg2+ 
get into our soils, food, and water? The concentration of Mg2+ is dependent upon the 
decomposition of rocks containing biotite, dolomite, hornblende, olivine, and serpentine. 
When water falls from the sky in the form of rain it is distilled water. Distilled water 
contains no minerals as they are too heavy to be picked up into the atmosphere. Distilled 
water will combine with some of the carbon dioxide (CO2) in the atmosphere which makes 
rain slightly acidic. This slightly acidic water falling from the sky is part of what slowly 
erodes rocks and strips Mg2+ into the land’s soil. 


The first use of Mg2+ in human medicine can be traced back to 1697 when Dr. 
Nehemiah Grew identified magnesium sulfate (MgSO4) as the major ingredient of Epsom 
salt. The role of Mg2+ in the human body emerged once Mg2+ was described in blood 
plasma by Willey Glover Denis in 1920. It wasn’t until 1934 when Arthur Hirschfelder and 
Victor Haury made the first report on Mg2+ deficiency in humans. The role of Mg2+ 
became evident in 1966, when it was shown that Mg2+ could restore denatured tRNA 
molecules [1]. This is critical as it means without Mg2+ present to aid RNA, which makes 
DNA, that anything organic (that would be you) would not be alive today. 


Whoever is reading this right now, it is statistically more likely that said reader is 
deficient in Mg2+ than not. So how did we get here? When did Mg2+ deficiencies become 
the problem they are now? The last century of history can help enlighten the curious 
minds of today. National food conglomerates have favored quantity over quality and this 
has played a key role in why so much of our food has become Mg2+ deficient [2]. Part of 
the problem stems from the soil used for agriculture, which is becoming increasingly 
deficient in essential minerals. Over the last 60 years many studies have shown dramatic 
declines in food nutrient content. With average losses of 16% for calcium (Ca2+), 27% for 
vitamin C, and nearly 50% for iron levels in fruits and vegetables [3]. Mg2+ content in 
fruits and vegetables have dropped significantly by 20-30% over this same time period 
[4]. Moreover, the Western diet contains more refined grains and processed food. 
Estimates are that 80-97% of Mg2+ is lost during food processing. As a result, a 
significant number of people are Mg2+ deficient, which may comprise up to 60% of 
critically ill patients [1, 5]. 


There is a similar occurrence with water treatment as well. Most water on Earth is 
what is known as hard water. Hard water means there are trace amounts of minerals like 
Mg2+ and Ca2+ dissolved in the water. This poses a problem for modern day plumbing as 
these minerals cause build up of scale. This means these minerals end up deposited within 
the plumbing eventually restricting flow down to nothing. So hard water must be treated 
to remove the Mg2+ and Ca2+. These are often replaced with sodium ions (Na1+) using 
water softeners. This turns hard water into soft water and doesn’t clog plumbing. While 
this is great for plumbing to continue working, this renders soft water into a poor source 
of key minerals like Mg2+ [5]. 


So why is Mg2+ so important? Mg2+ is often needed as a cofactor because without 
it, the production of other essential vitamins and enzymes would not be possible. Now 
stick with us here for the technicals as the following will highlight some key areas. 
Research has revealed a startling amount of pathologies linked with insufficient Mg2+ 
levels, from mild fatigue to severe muscle cramps and cardiac arrhythmias [6]. 
Cardiovascular complications leading to hypertension and potential organ damage, to 
neurological issues including migraines, multiple sclerosis, and various behavioral 
disorders. Mg2+ deficiency effects extend to the immune system, where low Mg2+ levels 
can cause recurring bacterial infections due to diminished nitric oxide (a gas that relaxes 
the blood vessels [5]) production in body cavities such as the sinuses, ears, and lungs. 


@ MgZ2+ in the lung. Mg2+ 
nos) | stimulates 
{ 


\ bronchodilation by 
inhibiting the release of 
bronchoconstrictors 
histamine and 
acetylcholine from mast 
cells and neurons, 
respectively. Moreover, it 


<sr5 inhibits the 
/ _ vasoconstriction by 
‘ / reducing the release of 
’  NOand SP His, 
Bronchus Z yy 
Cerenenocensnston histamine; ACh, 


acetylcholine; NO, nitric 
oxide; SP, substance P [1] 


Mg2+’s role in calcium and potassium regulation means its deficiency can lead to 
osteoporosis, muscle weakness, and cardiac arrhythmia. Additionally, Mg2+ is essential for 
proper thiamine (B1) activation, and its deficiency can result in behavioral disorders and 
decreased gastric acid production. Mg2+ metabolism is made complex by requiring 
adequate selenium, parathyroid hormone, vitamin B6, and D for proper absorption. This 
means any disruption in these cofactors can trigger a cascade of deficiency-related 
symptoms. This is concerning given common lifestyle factors such as consumption of 
phosphoric acid from soft drinks that remove Mg2+ and excess alcohol consumption 
which causes the body to excrete excess Mg2+ through the urinary tract [5]. A high salt 
intake, prolonged stress, and even profuse sweating can also deplete the body's Mg2+ 
storage [7]. 
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Mg2+ in Proximal Tubule. Mg2+ reabsorption in the kidney. The glomerulus filters the 
blood, and along the nephron 95% is reabsorbed. In the late proximal tubule (PT), Na+ and 
H20 reabsorption via NHE3 and AQP1 are prerequisites for paracellular Mg2+ transport. 
Approximately 10-25% of Mg2+ is reabsorbed in the proximal tubule. Bulk Mg2+ 
reabsorption (50-70%) takes place in the thick ascending limb of Henle's Loop (TAL). In TAL, 
Mg2+ reabsorption takes place paracellular and depends on the uptake of Na+ and K+ via 
NKCC2. Fine-tuning (10%) of Mg2+ transport takes place transcellular in the distal 
convoluted tubule (DCT). In DCT, TRPM6 facilitates Mg2+ uptake from the pro-urine, which 
depends on the voltage gradient set by backleak of K+ via ROMK and Kv1.1 potassium 
channels. At the basolateral membrane, Mg2+ is extruded via an unknown mechanism, which 
may be regulated by CNNM2 acting as Mg2+ sensor. Mg2+ extrusion depends on the Nat 
gradient, set by the Nat+-K+-ATPase. The activity of the Nat+-K+-ATPase is in turn dependent on 
K+ recycling via Kir4.1. FXYD2 transcription encoding the y-subunit of the Na+-K+-ATPase is 
regulated by HNF1f and PCBD1. Regulation of Mg2+ transport in DCT depends on EGF and 
insulin. Upon activation of the EGFR and IR, an intracellular signaling cascade including PI3K, 
Akt, and Raci1 results in an increased TRPM6 membrane expression and increased channel 


activity. Additionally, estrogens have been shown to increase TRPM6 expression. PT, proximal 
tubule; TAL, thick ascending limb of Henle's loop; DCT, distal convoluted tubule; CNT, 
connecting tubule; CD, collecting duct; NHE3, Na+-H+ exchanger type 3; AQP1, aquaporin 1; 
NKCC2, Na+-K+-2Cl- cotransporter; ROMK, renal outer medulla K+ channel; CIC-Kb, chloride 
channel Kb; Kv1.1, voltage-gated K+ channel 1.1; TRPM6, transient receptor potential 
melastatin type 6; NCC, Na+-Cl- cotransporter; CNNM2, cyclin M2; FXYD2, FXYD-domain 
containing 2; HNF1f, hepatocyte nuclear factor 1; PCBD1, pterin-4 alpha-carbinolamine 
dehydratase 1; EGE epidermal growth factor; EGFR, epidermal growth factor receptor; IR, 
insulin receptor; PI3K, phosphoinositide 3-kinase; Rac1, Ras-related C3 botulinum toxin 
substrate 1; Cdk5, cyclin-dependent kinase 5. [1] 


Without Mg2+ the body cannot make thiamine (B1). B1 is needed in the liver to 
process glucose (essentially carbohydrates). Over 60% of your liver depends on Mg2+ to 
function correctly. Gluconeogenesis works to bring the blood sugar level up while 
glycolysis works to bring blood sugar levels down. This all happens within the liver and 
the cortex of the kidneys. Without Mg2+ present the pyruvate kinase enzymatic reactions 
in glycolysis cannot take place. Without glycolysis the blood sugar levels continue to rise 
leading to hyperglycemia. Hyperglycemia means sustained elevated or high blood sugar 
and this will lead to many issues such as obesity, nerve and ocular damage, and diabetes 
to name a few. Mg2+ deficiency can be a direct cause of obesity or at least be a significant 
contributing factor [8]. 
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While glucose can be processed by almost every cell within the body. Only the liver 
is capable of processing fructose. Natural cane sugar is glucose based and up until around 


the 1980’s. Cane sugar was the main product for sweetening anything. About this time a 
cheaper alternative called “High Fructose Corn Syrup” was introduced into the market. 
This was a cheaper alternative to natural cane sugar and gave a similar sweet taste to the 
end product. This one ingredient change in history has had a profound negative effect on 
overall health [9]. 


Before high fructose corn syrup was introduced into the market, the reports of 
Non-Alcoholic Fatty Liver Disease (NAFLD) were rather unheard of. Fast forward around 
four decades to today and it is being reported that one in four, on average, have NAFLD. 
NAFLD is where too much fat is being stored within the liver. When this happens the 
body’s triglyceride (fat) levels go up. A review from Dr. Jason Fung via his YouTube 
channel explains this very well [9]. 


© How to Reverse Fatty Liver Disease Naturally | Jason Fung 


A groundbreaking study published in Public Health Nutrition has revealed a 
compelling association between higher Mg2+ intake and reduced risk of fatty liver disease 
and prediabetes. The research demonstrated that for every 100 mg increase in Mg2+ 
intake, there was a remarkable 49% decrease in the risk of mortality due to liver diseases. 
This protective effect was particularly pronounced among alcohol drinkers and those with 
hepatic steatosis (fatty liver disease), suggesting that adequate Mg2+ intake may be 
especially crucial for these at-risk populations [10]. 


Mg2-+ isn’t just a one trick mol. Mg2+ has roles in nucleotide binding, hundreds of 
enzymatic activities, cellular handling, cell signaling, and cell proliferation. When one or 
many of these processes do not go according to plan, oxidative stress is often the result, 
leading to much faster degeneration of the body. Oxidative stress means excessive 
amounts of released hydroxyls (OH-) and superoxide radicals (02-). Also, Mg2+ deficiency 
increases the release of substance P, which is a neuroinflammatory tachykinin. The role of 
Mg2+, however, extends far beyond DNA and protein synthesis, DNA repair, and glycolysis. 
Since kinases, ATPases, guanylyl cyclases, and adenylyl cyclases all depend on Mg-ATP for 
proper function, — plays a role in virtually every process in the cell [1]. 
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activity of the DNA and RNA polymerases. Within the cell cytosol, Mg2+ regulates ATP binding, 
enzymatic activity of more than 600 enzymes, proliferation, and tRNA and mRNA stability. 
Activation of growth factor receptors, such as the EGFR, will increase Mg2+ uptake and 
release of membrane-bound Mg2+ resulting in mTOR activation and Ca2+ release from the 
ER. These mechanisms are essential for cell growth and proliferation. TRPM7, transient 
receptor potential melastatin type 7; CNNM3, cyclin M3; SLC41A1, solute carrier family 41 
type 1; MagT1, magnesium transporter 1; MRS2, mitochondrial RNA splicing 2; EGF, 
epidermal growth factor; EGFR, epidermal growth factor receptor; PI3K, phosphoinositide 
3-kinase; mTOR, mammalian target of rapamycin; PLCy, phospholipase C-y; PIP3, 
phosphatidylinositol 3,4,5-trisphosphate; IP3, inositol trisphosphate. [1] 


This widespread deficiency has additional significant consequences, as 
demonstrated by Dr. Forrest H. Nielsen's comprehensive review in the Journal of 
Inflammation Research. Nielsen's work shows the link between Mg2+ deficiency and a 
variety of health issues, including increased inflammation, oxidative stress, and a higher 
risk for various chronic diseases [11]. These findings display the importance of getting 
adequate Mg2+ intake and absorption. 


When discussing modern day problems, one of the most significant health 
challenges adults face is the lack of quality sleep. In a recent review published by the 
National Center for Health Statistics, almost a quarter of U.S. adults get less than the 
recommended 7 hours of sleep a night required for optimal health. In addition to length of 
time asleep, the same participants also reported struggling to fall asleep with 14.5% of 
adults stating they have trouble falling asleep almost every night [12]. Something we, as 
humans, love very much is sleep and Mg2+ plays a role in sleep regulation and quality. 


A comprehensive study from the Coronary Artery Risk Development in Young 
Adults (CARDIA) found that higher Mg2+ intake was linked with better sleep quality and 
optimal sleep duration. The study revealed that individuals with the highest Mg2+ intake 
were 36% less likely to have short sleep duration compared to those with the lowest 
intake. This relationship appears to work through multiple mechanisms: Mg2+ helps 
regulate the glutamatergic and gamma-aminobutyric acid (GABA) system by binding to 
GABA receptors, which reduces nervous system excitability. Additionally, it acts as an 
N-methyl-D-aspartate (NMDA) receptor inhibitor, promoting muscle relaxation through 
the suppression of intracellular calcium concentration (that means your mind and body 
can chill out for once). Research has also shown that Mg2+ deficiency can lead to 
decreased plasma melatonin, an important sleep-promoting hormone [13]. 


Mg2-+ is not just necessary in maintaining optimal physical health, but also in 
mental health and mood regulation. Research has shown that Mg2+ functions as a natural 
calcium antagonist and serves as a voltage-dependent blocker of the NMDA channel, 
affecting the entrance of calcium into neurons. This regulation of calcium entry gives Mg2+ 
neuroprotective properties that may help protect neurons against cell death. Studies 
indicate that insufficient Mg2+ levels, particularly in the hippocampus, combined with high 


levels of calcium ions and glutamate, may lead to deregulated brain cell synaptic function, 
potentially contributing to depression and other mood disorders [14]. 
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Complementing Mg2+'s role, electrolytes such as sodium, potassium, calcium, and 
Mg2+ form a crucial network that maintains proper fluid balance, muscle contraction, and 
numerous metabolic tasks. The importance of maintaining proper electrolyte balance 
extends beyond athletes to individuals with various health conditions. A study published in 
the Canadian Journal of Kidney Health and Disease highlights the potential benefits of 
Mg2+ in reducing muscle cramps, specifically in patients undergoing hemodialysis [15]. 


Mg2+’s antibacterial properties impair bacterial adherence at higher 
concentrations [16]. When used in pure form of 99.9% (such as an orthopedic implant) it 
has been shown to be effective in combating methicillin-resistant Staphylococcus aureus 
(MRSA) , a very common infection while improving bone formation [17]. This makes sense 
as bones are primarily calcium and magnesium. Mg2+ is also used in common goods sold 
to the public, such as milk, to mitigate biofilm formation [18]. 
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Mastic Gum demonstrates potent all natural antibacterial properties. Mastic Gum is 
an ancient food spice resin used since the days of Pharos, harvested exclusively from the 
Pistacia Lentiscus trees of Chios, Greece. Modern scientific research is increasingly 
validating what Mastic Gum has been known for. A landmark study published in the New 
England Journal of Medicine has documented Mastic Gums potent, natural antibacterial 
properties, particularly against Helicobacter pylori, [19] a bacterium that causes 
inflammation and stomach ulcers [20]. 


Mastic gum, used by many as a food spice, has demonstrated remarkable 
therapeutic potential through its powerful anti-inflammatory and antioxidant properties. 
Research has shown that mastic gum inhibits prostaglandin secretion and blocks the 
expression of key inflammatory molecules, while also demonstrating significant 
antioxidant effects. It does this by preventing LDL oxidation and increasing intracellular 
antioxidant glutathione levels. Clinical studies have revealed Mastic Gums efficacy in 
naturally treating a range of conditions: from inflammatory bowel diseases, where it 
significantly decreased inflammatory markers and improved the quality of life, to 
dyspeptic disorders and skin inflammations. Mastic gum has also shown promising all 
natural antibacterial properties, particularly against H. Pylori and various oral pathogens, 
while demonstrating potential cardiovascular benefits through its ability to reduce 
cholesterol levels and improve blood pressure dynamics. [21]. 


Mastic gum also demonstrates significant promise in addressing cardiometabolic 
health concerns through multiple pathways. Clinical studies have revealed mastic gum's 
ability to improve lipid profiles by reducing total cholesterol, LDL-cholesterol, and 
triglycerides, and simultaneously show potential to enhance liver function through 
decreases in key enzymes like ALT, AST, and gamma-glutamyl transferase. Research 
indicates these benefits are dose and duration-dependent, with higher doses and longer 
treatment periods showing more pronounced effects. The resin's therapeutic potential 
stems from its rich composition of bioactive compounds, including essential oils 
dominated by a-pinene, B-myrcene, and has a substantial triterpenic fraction. Mastic gum 
has demonstrated particular efficacy in individuals with severe metabolic conditions. 
Showing improvements in antioxidant status, microbiota diversity, and cardiovascular 


parameters, especially in patients with BMIs over 35 kg/m? or those with hypertension. 
[22]. 
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Ok, so you want to feel better and Mg2+ can make that happen but you can’t get the 
Mg2+ via food or water these days. If we can’t get the proper amounts of Mg2+ from our 
soils, food, and water. Where do we get it from then? Well, the difference has to be made 
up somewhere and that somewhere is through supplements [5]. Not just any supplement. 
It has to be the right supplement. Supplements can get a bad rep because many will find 
they don’t notice any difference with their health. Only difference being the cost of said 
supplement from one’s bank account. This is an unfortunate reality but can be fixed in 
many ways through proper education of what the right supplement is to take. More 
importantly, the why behind a particular supplement. 


There’s one in particular, called Intact Digest™, made by Impact Fusion 
International, Inc. The Intact nutrition line is an all natural formulation containing ionized 
minerals combined with Mastic Gum and has a proprietary blend of secret sauce that has 
the same level of security as Coke’s drink and KFC’s spices recipes. Within these ionized 


minerals is Mg2+. The same Mg2+ that makes nearly anything and everything organic life 
sustaining. Intact Digest™ contains 82% of the daily recommended amount of Mg2+. Intact 
Digest™ is all natural, non GMO, non preservative, gluten free, and full of ionic minerals to 
help you feel better. To learn more about the Intact line and order, go here: 
https://impactfusionbrands.com/product/intact-digest 
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